The multiple action of bradykinin on smooth muscle of guinea-pig taenia caeci.
The action of bradykinin on the smooth muscle of guinea-pig taenia caeci was studied by measuring changes in membrane potential, the contractile state of the muscle cells and intracellular calcium concentrations at 22 degrees C in the presence of tetrodotoxin, yohimbine, prazosin, propranolol and atropine. The bradykinin response was characterised by an initial hyperpolarization and suppression of spike activity followed by a sustained depolarization and an increased spike activity accompanied by inhibition of the phasic contractions, an increase in muscle tone and the development of phasic contractions, respectively. The actions of bradykinin were not affected after B1-bradykinin receptors were blocked with des-Arg9-[Leu8]bradykinin. The events induced by bradykinin were accompanied by an increase in the intracellular calcium concentration, as monitored by quin-2 fluorescence. The hyperpolarization and depolarization persisted in the presence of diltiazem (10(-5) M) and in calcium-free conditions. The hyperpolarization could be evoked only once in the absence of calcium and was inhibited in the presence of apamin and after stimulation of alpha 1-adrenoceptors or P2-purinoceptors. Membrane conductance was decreased during the sustained depolarization. The membrane depolarization was abolished after the sodium concentration gradient was reduced. These results show a multiple action of bradykinin mediated via B2-receptors: (1) on calcium mobilization associated with activation of potassium channels; (2) on calcium release from intracellular stores and (3) on receptor-activated sodium channels.